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USE OF ISOPERLON, NEW ISULATING MATERIAL, IN GDR ELECTRICAL INDUSTRY

Wissenschart und Fortschritt
Berlin, Apr 1953

The Five-Year p1

an law urges sclentists and technicians to
to reduce the consumption of nonfe
ing substitute materials.

After a year or research work and se
experimental tests, a grou

P of =cienticts apnd technicians from the Hettstedt Non-
ferrous Metals Rolling Mi1l ang the "Welter Ulbricht" Leunaverke succeeded in pro-

ducing a new type of insuleting material on a Perlon basis. This material, called
Iso(lier)perlong (ineuleting Perlon), exhibits surprising mechanical, electrical,
and chemical Properties. Ry using this material, the electrical industry can

substitute aluminup for copper, which i= both expensive ang scarce.

make every effort
pper, by develop-
veral years of

Isoperlon is a combinaticn of Superpolyamides and resins which is applied,
in solution, to the electrical tonducter in several layers and {g then baked on.

Perlon (polymerized caprolactam in srientific terminology) is produced exclusively
from domestic raw materials at the produced from

he Leunaverke; the material is
Phenol contained in black-coanl tar. The pelyamide aminocaprolactam is produced
by hydrogenation and tOnverslon, with cyclohexanol—cyclohexanonoxim as an inter-
mediate stage. The extremely thin layers of Isoperlon on wire, strips, and thin
sheets of all lypes of metal are rliable and shock-resistant, ang can be cold-
worked. Isoperlon is highly elastic and can therefore be processed vwithout ad-
verse effects. It does not dissolive in oil, benzol, gasoline, acetone, or carbon
tetrachloride. It ig stable while ipn storage and does not become brittle. An
especially prominent characleristic of the materiel is its mechanical resistance.
For example, twisted wireg insulated with Tsoperlon can be flattened to half
their diameter without damacing the mater jal ard whhoutgreatly impairing the in-
sulating properties.

Because of its superior Properties, Isoperlon can be used to insulate wires
for electrieal machinery and cquipaent. Up to nov, wvire coils had to be in-
sulated with cotton material . Today, the construction of electrical machinery
is being converted to vwire insuiated with Isoperlon. 1In the production of small
motors, substantial savings can be made in cotton, copper, and electric power;

the use of this insulating materia) will also improve the cooling and efficiency
of small motors.

For example, 1t will be Possible to accomplish an annual savings in the
GDR of about 100 tons of cotton valueg at 800,000 Deutsche marks. About
145,000 work shirts can be made from this quantity of cotton. :

Even more significant iz the fact that the use of Isoperlon will make it
possible to substitute aluminum for copper. Insulating lacquers formerly used
on aluminum wire became brizvle .:nd cracked because the thin layer of aluminum
oxide which formed on the surface of the wire caused the resin in the insulating

material to oxidize. Such poor results were cbtained in constructing aluminum
motors with lacquered wires that the problem was never approached again. During
World War II, aluminum motors insulated with cotton and asbestog were constructed;

however, these motors were rather large and avkward and were not as efficient as
copper motors; moreover, the thickness of the insulation caused the motors to be-
come overheated.

The relative sizes of & copper conductor insulated wit
aluminum wire with the same conductivity

cross-section area of the aluminum wire m
the copper vire, because the conductivity
the conductivity of the copper wire is

h cotton and an
can be illustrated as follows: The

ust be 17 percent largér than that of
of the aluminum wire ig only 35, while
57; e.g., an aluminum wire which is to have
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the same conductivity as g copper wire 1.5 millimeters in diameter will have a
diameter of 1.95 millimeters.

With two layers of cotton insulation, the copper
wire would have an over-all diameter of 1.72 millimeters; thus., the insulating
material would add 0.22 millimeter to the diameter. Since the Isoperlon in-
sulation on the aluminum wire will add only .05 millimeter to the diameter, the
over-all diameter of this wire would be enly 2 miilimeters. In the wiring of
coils and electric notors, this slight increase in the size of the conductor can
be compensated for by improvements in design, 5o that the size of the motor does
not increase., This has the unusual advantage that every motor which is in need
of repair can be revired with aluminum-Isoperlon wire wvithout loss of capacity.

Because of the better hear transmission of the aluminun-Isoperlon wire and
the increased heat resistance of the Isoperlon, temperatures between 35 degrees

below zerol7 and 80 degrees /abova 2er0l/ centigrade are rermissible without
taking any special reamires; hence, additiongl improvements can be made in the
design of the motvors.

The largest type of metor congten:ceq “ith aluminum-Isoperlon wire is a
250-kilovatt motor built by the Wernigerode Electric Motor Plant. The material
was subjected to experimentu} tests under unusual conditions (intense heat, cold,
and dampness), and the results were astonishirg At Wernigerode, ten motors
were put through an endurence TesT larting several weeks; the motors were operated
at full capacity in & room where the humidity vas 9¢-95 percent and the tempera-
ture wag 4§ degrees centigrade.  After a 12.wask t=25% run, the test has to be
terminated because the molstura-produs ing installation broke down; the motors,
however, were gtill intact. Careful test Froved that the insulating material
could withstand temperatures as low ac o0 degrees below zero centigrade.

At first, difficult;es vere #ncountered in welding the connections of the
aluminum-Isoperlion wire. Hovever | most plante have =ince developed their
electric and autogenous welding techniques 1o such an eAvent that these diffi-
culties have been almost completely overcome . Hundreds of GDR plants in various
industrial fields are now Proressing thics material  The fact that radio sets,
electrical household equipment, clecir: e clocks, toys, bicycle lights, solenolds,
automobile signal lights, hand drills, et can now be bought can be attributed
to the discovery of Isoperlon.

The savings which result from the introduction of Isoperlon and from the
conversion of aluminum wire amount to about 80 millien Deutsche marks yearly.
In the past, the capacity of the electrical industry in the GDR could not be
fully utilized because of the copper shortage. The use of Isoperlon now makes

it possible to utilize fully the rapacity of the plants and to export motors and
electricel installations.

Aside from the material savings
be advantagecus in other ways to bot
& machine tractor station an elestri
in the past many small agricultural
out because moters, switching equi

» the conversion from copper to aluminum will
h industry and agriculture. Fop example, in
¢ motor is a costly piece of equipment, and
and handicraft projects could not be carried
peent, and wire could not be procured.

The discovery of Isoperlon makes available to t
copper than could be produced by the construction of
ations and eliminates the necessi

he economy of the GDR more
several new shaft install-
Ty of using copper in the electrical industry.




